Tutte多項式とJones多項式の計算(計算モデルと計算の複雑さに関する研究) by 関根, 京子 & 今井, 浩
Title Tutte多項式とJones多項式の計算(計算モデルと計算の複雑さに関する研究)
Author(s)関根, 京子; 今井, 浩






















1(Reidemeister) 2 \Leftrightarrow 2
$I,$ $II,$ $III$
I $\mathrm{O}_{1}$ $)$ $\mathrm{O}^{1}$
$\supset_{-}^{-}\subset$ ) $\mathrm{C}$
I $\mathrm{X}$
$-/-\backslash ^{/}-$ $-\backslash _{/}^{-/-}$
950 1996 133-139 133
2Jones
Jones Kauffman bracket
1(bracket ) bracket $<D>$
$D$ 3 1 $A$ :
(i) $<U>=1$
(ii) $<DU>=-(A^{2}+A^{-2})<D>$
(iii) $<$ ’ $>=A<\underline{\cup}>+A^{-1}<$ ) $(>$
$U$ $DU$ union (iii)
















3.1 Tutte recursive formula
$G=(V, E)$ V $E$
134
Tutte 2 $x,$ $y$ $y=0$
‘ $x=0$ $x=1,$ $y=1$
‘ $x=2,$ $y=1$ Tutte
Tutte $G\backslash e$
$G$ $e$ $G/e$ $G$ $e$ ( $e$
1 ) $[]\triangleright-\text{ ^{}\mathrm{o}}$ –
1
2(Tutte) Tutte recursive formula
$\tau(c;x, y)=\{$
$xT(G/e;x, y)$ $e$
$yT(G\backslash e;x, y)$ $e$ $-\text{ ^{}\mathrm{o}}$
$T(G/e;x, y)+T(G\backslash e;x, y)$ otherwise






$2$ . .-. $0$
$\text{ _{}/}----\overline{6}---......- \text{ }$
1













$y8$ $y\mathrm{O}$ $8.\overline{6}\mathrm{O}^{5}$ $\mathit{0}\Delta 8$ $\int_{6}^{5}$ $0\Delta$ $x\mathrm{O}x\Delta$ 4
:: / :: ;; ;: /:; $|$ :: $|$ $/;$: $|$ / :: $|$
$y^{2}\mathrm{Q}y\mathrm{Q}y-y\mathrm{Q}y-\mathrm{Q}-x-y\mathrm{Q}x\mathrm{Q}\mathrm{Q}rightarrow x-x\mathrm{Q}x-x\mathrm{a}arrow$ 5





Tutte #P-hard $n$ $K_{n}$
$n^{n-2}$
[3]
14 K14 $12\cross 12$ Tutte













2: 2 – $T(K_{4};x, y)$
4 bracket recursive formula
bracket






$\mathrm{T}\mathrm{h}\mathrm{i}_{\mathrm{S}}\mathrm{t}\mathrm{l}\mathrm{e}\mathrm{t}\mathrm{h}_{\mathrm{W}\mathrm{a}\mathrm{i}}\mathrm{t}\mathrm{e}[4]$ ([5, 6] ) 2
$e$ 2 1 $e$ 2
$e$
$<$ $\overline{\overline{\overline{=}}f}\mathrm{Y}-\overline{=}--->=A<$ $\underline{\bigcup_{1}||||||1|\mathrm{I}|}$ $>+A^{-1}<$ $\ovalbox{\tt\small REJECT}_{--}^{\equiv}(_{-,-}^{-}----$ $>$
$<$ $S$ $>=A<$ $S/e$ $>+A^{-1}<$ . $S\backslash e$ $>$
$e$ $S\backslash e$ ( $S\backslash e$
1 ) $S\backslash e$ $S/e$ 2
$<S\backslash e>=(-A^{2}-A^{-2})<S/e>$
$e$






$-A^{3}<S\backslash e>$ $e$ $-$
$-A^{-3}<S\backslash e>$ $e$ $-$
$A<S/e>+A^{-1}<S\backslash e>$ $e\mathrm{B}^{\grave{\grave{\mathrm{a}}}}\mathrm{i}\mathrm{E}$ (otherwise)
$A<S\backslash e>+A^{-1}<S/e>$ $e\mathrm{B}^{*}\mathrm{a}\text{ }$ (otherwise)
S 1 bracket
$C^{+}$ $C^{-}$ $L^{+}$ $L^{-}$
$\int$ $\int$
$\oplus$ $\oplus$
$<C^{+}>=-A^{-3}$ $<C^{-}>=-A^{3}$ $<L^{+}>=-A^{3}$ $<L^{-}>=-A^{-3}$








$G$ $E$ $e_{1},$ $e_{2},$ $\ldots,$ $e_{m}$
$i$




2 2 $\{v_{2}, v_{3}\}$ -
2 1 –
$\{\{v_{2}, v_{3}\}\}$ – $\{\{v_{2}\}, \{v_{3}\}\}$

















1: k $\cross$ k
3
$(a)$ 12 $(b)$
( $3\cross 3$ )
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